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© A filter assembly for an internal combustion en- 
gine includes inner and outer coaxial filter elements 
(30, 31) disposed in a spin-on canister (20) which is 
detachably secured to a mounting adaptor (11). Oil 
from the crankcase is filtered by the outer filter 
element (30) and a substantial volume of the filtered 
oil flows to the primary lubricating circuit of the 
engine. A small percentage of the filtered oil is 
subjected to further filtration by the inner filter ele- 
ment (31) and is returned directly to the crankcase. 
A single gasket (70) including a sealing ring (69) and 
a concentrically disposed tubular fitting (72) attached 
to the sealing ring (69) by support legs (74) is 
positioned to prevent commingling of the oil from the 
crankcase with oil filtered by the outer filter element 
(30) and to prevent the oil filtered by the outer filter 
element (30) from commingling with oil filtered by 
the inner filter element (30). In addition, the inner 
filter element is provided with a warm-up orifice (85) 
to insure oil flow regardless of the condition of the 
inner and outer filter element. 
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This invention relates to a lubricating oil filter 
assembly of the type used on internal combustion 
engines. More specifically, the invention relates to 
a filter assembly having a spin-on or disposable 
type filter cartridge adapted to be secured to a 
mounting adaptor on an engine having two lubricat- 
ing circuits. 

Even more specifically, the invention pertains 
to a filter assembly of the same general type as 
disclosed in US Patent 5,078,877. In the known 
filter assembly, oil from the crankcase is filtered by 
an outer filter element and a substantial volume of 
the filtered oil flows to the primary lubricating cir- 
cuit of the engine. A small percentage of the fil- 
tered oil is subjected to further filtration by an inner 
coaxial filter element and is returned directly to the 
crankcase. A tubular fitting extends between end 
caps on the two coaxial filter elements to establish 
communication between the inner filter element 
and the mounting adaptor, to separate the two flow 
circuits, and to maintain a fixed axiai spacing be- 
tween the two filter elements. 

The two filter elements include filter media and 
Plastisol potting compound. When the media is in 
the form of pleated cellulose paper, both the media 
and the Plastisol require high temperature heating 
after the filter elements have been manufactured in 
order to cure the media. The heating process im- 
parts moisture resistance and structural strength to 
the filter media and seals the elements to the end 
caps to prevent contamination from eluding the 
filtering media. 

In this known filter assembly, the design of the 
end caps and the tubular fitting prevents the two 
filter elements from being cured individually before 
being assembled with one other. If the filter ele- 
ments are cured after being assembled, the outer 
filter element acts as a heat shield with respect to 
the inner filter element and thus substantial time is 
required to complete the curing process. This prob- 
lem cannot be solved by curing the inner element 
before it is assembled with the outer element be- 
cause, under such circumstances, the inner ele- 
ment acts as a heat sink once it is assembled with 
the outer element and as the outer element is 
being cured. Regardless of how the curing is effec- 
ted, one end cap of the outer filter element of the 
known construction cannot be installed until after 
the inner filter element has been inserted into the 
outer filter element. 

In some filters, the filter media of the outer 
filter element is a synthetic material such as micro- 
glass which is sandwiched between and supported 
by polyester scrim. The scrim cannot withstand the 
high temperatures necessary to cure the less ex- 
pensive cellulose paper of the inner filter element 
and thus, when the outer filter element uses syn- 
thetic filter media, it is essential that the inner filter 



BNSDOCID: <EP 0635295 A2_l_> 



element be cured prior to being assembled with 
the outer filter element. In the filter assembly of the 
US Patent 5,078,877, the requirement of installing 
an end cap on the outer filter element after the 

5 inner filter element has been inserted into the outer 
element is a major drawback even if the outer 
element uses synthetic filter media. 

One of the end caps of the outer filter element 
of the filter assembly of US Patent 5,078,877 is a 

io deep drawn component with punshed holes defin- 
ing flow passages and thus manufacture of the end 
cap is relatively complex and expensive. Moreover, 
the filter suffers from the standpoint that the flow 
through the inner filter element may be reduced 

75 below an acceptable rate under cold start con- 
ditions or if either filter element becomes exces- 
sively clogged. 

The general aim of the present invention is to 
provide a coaxial element filter assembly which, 

20 when compared with prior assemblies of the same 
general type, is less complex, more easily assem- 
bled and thus less costly, while avoiding problems 
associated with cold starts and clogged filter ele- 
ments. 

25 In order to achieve these objectives, the inven- 

tion provides an oil filter cartridge in accordance 
with claim 1. 

The two filter elements may be separately and 
completely manufactured prior to being assembled 

30 with one other. By virtue thereof, microglass or 
some other non-cellulose material may be used as 
the filter media for the outer filter element. 

There is provided a filter assembly in which 
coaxial filter elements with cellulose filter media 

35 may be individually cured prior to being assembled 
with one another so as to significantly reduce the 
time required for the curing and assembly oper- 
ations. 

There is also provided a filter assembly in 

40 which the outer filter element utilizes more easily 
manufacturable end caps. 

In more detailed sense, the invention resides in 
the provision of a combined filter assembly having 
inner and outer filter elements with uniquely con- 

45 structed end caps which permit oil flow when the 
outer element is clogged as well as during cold- 
starts and with a unique gasket which separates 
the oil contained in the two oil circuits at reduced 
manufacturing and assembly costs. 

so Further embodiments and features of the in- 

vention are recited in the sub-claims and will be- 
come more apparent from the following detailed 
description when taken in conjunction with the ac- 
companying drawings. 

55 FIG. 1 is a cross-sectional view taken axially 

through a new and improved filter assembly incor- 
porating the unique features of the present inven- 
tion. 

3 



3 EPO 

FIG. 2 is an enlarged fragmentary cross-sec- 
tional view of certain components shown in FIG. 1. 

FIG. 3 is a perspective view of the sealing 
gasket of the filter assembly. 

FIG. 4 is an enlarged top view of the gasket. 

FIG. 5 is an elevational view taken substantially 
along the line 5-5 of FIG. 4. 

FIG. 6 is a bottom plan view taken substantially 
along the line 6-6 of FIG. 5. 

FIG. 7 is a cross-sectional view taken substan- 
tially along the line 7-7 of FIG. 6. 

FIG. 8 is a cross-sectional view taken along the 
line 8-8 of FIG. 6. 

FIG. 9 is an enlarged fragmentary cross-sec- 
tional view primarily illustrating the end caps of the 
filter elements. 

FIG. 10 is an enlarged fragmentary cross-sec- 
tional view of certain components shown in FIG. 9 

For purposes of illustration, the invention has 
been shown in the drawings as incorporated in an 
oil filter assembly 10 of the type used on an 
internal combustion engine. The filter assembly of 
the present invention is particularly adapted for use 
with an engine having two separate lubricating oil 
circuits. By way of example, oil from the crankcase 
may be filtered and then a substantial percentage 
of such oil may flow through a primary circuit to 
the engine bearings. A substantially smaller per- 
centage of the filtered oil may be subjected to a 
second stage of filtration to remove fines and then 
may be returned directly to the crankcase. 

In general, the filter assembly 10 comprises 
two primary components, namely, (A) a mounting 
adaptor 11 which is attached permanently to the 
engine and (B) a spin-on or disposable cartridge 12 
which is adapted to be secured releasably to the 
adaptor. The adaptor includes an inlet 13 for re- 
ceiving contaminated oil from the crankcase and 
for introducing such oil into the cartridge. Formed 
integrally with and depending from the adaptor is 
an externally threaded neck 1 4 which is tubular and 
which defines an outlet 15 that communicates with 
an outlet port 16 for discharging oil in one of the 
circuits to the bearings of the engine. Coaxial with 
and located within the neck 14 is a conduit or stem 
17 which defines an outlet 18 for the oil of the 
other lubricating oil circuit. 

The cartridge 12 includes a deep canister 20 
made of sheet metal and having a cylindrical side 
wall 21 and a domed end wall 22 integral with one 
end of the side wall. The opposite end of the 
canister is open when the canister is formed but is 
adapted to be closed by a separate end plate 23 
which is held in assembled relation with the can- 
ister by means of an annular sheet metal retainer 
24. A resiliently yieldable ring 25 is captivated by 
the retainer and seals against the adaptor 11 when 
the cartridge 12 is attached to the adaptor. To 
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effect such attachment, the end plate 23 is formed 
with an internally threaded collar 26 which is adapt- 
ed to be screwed onto the neck 14. 

Several angularly spaced inlet openings 27 are 
5 formed through the end plate 23. The inlet open- 
ings communicate with the inlet 13 of the adaptor 
11 and deliver contaminated oil into the canister 
20. 

Two filter elements 30 and 31 are located in 

10 compact coaxial relation within the canister 20. The 
filter element 30 serves to clean the oil flowing to 
the engine bearings while the filter element 31 
effects more complete filtration of oil which flows 
directly to the crankcase. As will become more 

15 apparent subsequently, the two filter elements are 
arranged to allow filtered oil to flow to the two 
circuits while isolating each circuit from the other. 

In the present instance, the filter element 30 
constitutes the outermost element and is of tubular 

20 construction. The filter element 30 consists of an 
inner perforated core 32 which supports a suitable 
and relative coarse filter media 33 such as pleated 
cellulose paper. In high performance applications, 
however, the filter media may be a more expensive 

25 synthetic material such as microglass which is 
sandwiched between and supported by sheets of 
polyester scrim. End caps 35 and 36 are located at 
the ends of the filter media and captivate the media 
against the core. A heat-curable adhesive such as 

30 Plastisol is used to secure the end caps to the filter 
media. 

The outer side of the filter media 33 of the 
element 30 is spaced inwardly from the inner side 
of the canister 20 and coacts therewith to define an 

35 annular chamber 38. Oil in the chamber flows radi- 
ally through the media 33 and is cleaned thereby 
before flowing through the core 32 and into a 
chamber 39 defined by the interior of the tubular 
filter element 30. A substantial volume of the fil- 

40 tered oil is discharged from the chamber 39 by 
way of the outlet 15 of the adaptor 11 to the outlet 
port 16 and then to the engine bearings. 

In accordance with one aspect of the invention, 
a unique gasket 70 prevents dirty oil at the inlet 

45 openings 27 from flowing directly into the chamber 
39 and forces such oil to flow through the filter 
media 33 to reach the chamber 39. As shown most 
clearly in FIG. 2, the gasket 70 includes a sealing 
ring 69 having a radially extending portion 71 which 

50 is sandwiched between the end plate 23 and the 
end cap 35 and an axially extending portion 73 
which is adapted to contract around an extension 
43 of the threaded neck 14 (see FIG. 1). A coil 
spring 45 is located in the canister 20 between the 

55 closed end 22 thereof and the end cap 36 of the 
filter element 30 and urges the end cap 35 against 
the sealing ring 69 of the gasket 70 so as to 
compress the sealing ring between the end cap 35 

4 
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and the end plate 23. The gasket is made of soft 
and flexible rubber-like material. 

In carrying out the invention, the gasket 70 
includes a number of support legs 74 which de- 
pend from the sealing ring 69. As best seen in FIG. 
3, the support legs 74 preferably include axially 
extending portions and radially extending portions 
which serve to support a centrally located tubular 
fitting 72 whose use will become clear momentar- 
ily. As most easily seen in FIGS. 4 and 6, the 
gasket 70 preferably includes three such support 
legs 74. The support legs are spaced angularly 
from one other and define three relatively large 
openings 76 which established communication be- 
tween the chamber 39 and the outlet of the adaptor 
11 in order to enable the substantial volume of oil 
filtered by the outer tubular filter element 30 to flow 
to the outlet port 16 and eventually to the engine 
bearings. 

As most easily seen in FIG. 5, the support legs 
74 are preferably disposed beneath the circular 
opening defined by the sealing ring 69 of the 
gasket 70. Further, the sealing ring 69 is formed 
with locating lugs 77 which engage the end plate 
23 to aid in positioning the end plate during assem- 
bly. 

The filter element 31 is located in chamber 39 
and is coaxial with the filter element 30. The filter 
element 31 includes an outer wrapper 50, a perfo- 
rated inner core 51 and a relatively fine pleated 
cellulose paper filter media 52 located between the 
wrapper and the core. The outer wrapper 50 could 
be perforated along its entire length but it prefer- 
ably is perforated only over about 25mm length 
located near the midpoint of the wrapper. 

The components 50-52 of the filter element 31 
are sandwiched between a pair of end caps 55 and 

56 which are boned to the filter media 52 by 
Plastisol and which captivate the filter media 
against the core 51. The end cap includes a flat 
circular outer rim 57 (FIG. 10) which projects radi- 
ally outwardly into overlapping relation with a simi- 
larly flat circular inner rim 58 projecting radially 
inwardly from the annular end cap 36, there being 
an annular sealing gasket 59 sandwiched between 
the two rims. Importantly, the end cap 36 is in the 
form of a ring having a central opening 60 for 
receiving the lower end portions of component 50- 
52 of the filter element 31 . 

As illustrated in FIGS. 9 and 10, the rims 58, 

57 of the end caps 36, 56 preferably coact to 
define an annular cavity for receiving the spring 45 
which urges the end cap 35 against the sealing 
ring 69 of the gasket 70 as discussed above. It will 
be appreciated by those skilled in the art that the 
overlap of the rims 57, 58 effectively transfers any 
upward axial forces applied to the inner filter ele- 
ment 31 to the outer filter element 30 so that only 



small axial forces are exerted on the legs 74 by the 
end cap 55. 

The outer diameter of the inner filter element 
31 is considerably less than the inner diameter of 
5 the outer filter element 30 and thus the presence of 
the filter element 31 causes the chamber 39 to be 
of annular configuration. Some of the filtered oil in 
the annular chamber 39 flows radially through the 
filter media 52 of the inner filter element 31 and 

io flows to a chamber 63 defined by the interior of the 
inner filter element. In keeping with the invention, 
the tubular fitting 72 of the gasket 70 commu- 
nicates with the chamber 63 and directs such oil to 
the adaptor 11 while keeping the oil separated from 

75 the oil flowing from the chamber 39 through the 
openings 76 defined by the support legs 74. In this 
instance, the fitting is formed with angularly spaced 
and downwardly projecting fingers 80 which tele- 
scope through the end cap 55 into the chamber 63. 

20 Each finger 80 is preferably formed with beveled 
lower edge which assists insertion into the cham- 
ber 63 but which culminates in a stepped shoulder 
81 having a relaxed outer diameter which is larger 
than the aperture in the end cap 55. When the 

25 cartridge 12 is attached to the adaptor 11, the 
upper end portion 66 of the tubular fitting tele- 
scopes over and seals against the steam 17 so as 
to establish communication between the interior 
chamber 63 of the filter element 31 and the outlet 

30 1 8 of the adaptor. 

With the foregoing arrangement, dirty oil from 
the inlet 13 flows through the inlet openings 27 in 
the end plate 23 and into the canister 20. The end 
plate 23, the end cap 35, the gasket 70 and the 

35 extension 43 coact to prevent the dirty oil from 
flowing directly to the interior chamber 39 of the 
filter element 30 and force the oil to flow to the 
outer chamber 38 for subsequent radial flow 
through the filter media 33 to the chamber 39. 

40 Most of the oil in chamber 39 flows to the adaptor 
11 via the openings 76 in the gasket 70 and is 
prevented by the end cap 55 and the tubular fitting 
72 from flowing directly to the interior chamber 63 
of the filter element 31. The remaining oil in the 

45 chamber 39 flows radially and then axially through 
the relatively fine filter media 52 of the inner filter 
element 31 for removal of additional contaminants, 
the volume of oil flowing through the filter media 52 
being limited since only a relatively short length of 

50 the outer wrapper 50 of the inner filter element is 
perforated. The clean oil then is discharged from 
chamber 63 via the fitting 72 and flows to the outlet 
1 8 of the adaptor 1 1 . 

In accordance with another aspect of the inven- 

55 tion, the end cap 56 includes a smalt warm-up 
orifice 85 (FIG. 9) in its center to permit unfiltered 
oil to flow directly from the annular chamber 38 to 
the chamber 63 within the inner filter element 31 . 
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The warm-up orifice 85 allows the inner filter ele- 
ment 31 to permit oil to flow when either of the 
filter elements 30, 31 is plugged. The inner filter 
element 31 will, therefore, always permit oil flow 
regardless of the condition of the inner and outer 5 
filter elements 30, 31. Indeed, in the preferred 
embodiment, the warm-up orifice 85 insures that 
the inner filter element 31 will always allow flow at 
least approximately 1 ,9 I per minute. 

Further, the overlapping rims 58, 57 of the end 10 
caps 36, 56 of the outer and inner filter elements 
30, 31 prevent the inner filter element 31 from 
being forced upwardly by the high pressure dif- 
ferentials generated during cold starts, such dif- 
ferentials sometimes being on the order of 10 6 Pa. 75 
Since the inner filter element 31 is not forced 
upwardly, the tubular fitting 72 and the support legs 
74 of the gasket 70 are likewise not subjected to 
significant axial forces. Instead, any axial forces are 
transferred to the outer filter element 30 and ulti- 20 
mately to the sealing ring 69 and the plate 23. 

With the construction described above, each of 
the filter elements 30 and 31 may be individually 
heated before assembly to a relatively high tem- 
perature (e.g, 180" C) in order to cure the eel- 25 
lulose filter media 33 and 52, respectively, and 
impart moisture resistance to the media. As a re- 
sult of being able to separately heat and cure the 
filter elements prior to the elements being assem- 
bled with one another, a significantly shorter curing 30 
time is possible than is the case with a construction 
which requires that the filter elements be cured as 
a unit. Also, the filter elements may be completely 
manufactured prior to being assembled with one 
another and this significantly decreases the com- 35 
plexity of the manufacturing and assembly oper- 
ations even when the filter media 33 is a synthetic 
material. 

The filter elements 30 and 31 may be assem- 
bled with one other simply by inserting the inner 40 
filter element into the outer filter element through 
the opening 60 in the lower end cap 36 of the outer 
filter element. Thereafter , the filter elements may 
be inserted as a unit into the canister 20 until the 
spring 45 seats in the annular cavity defined by the 45 
overlapping rims 57 and 58. The sealing gasket 70 
then may be assembled by snapping the fingers 80 
thereof into the apertured end cap 55 followed by 
insertion of the fitting 72 into that end cap and 
telescoping of the legs 74 into the apertured end 50 
cap 35. The fitting 72 and the legs 74 coact to 
keep the filter element 31 centered within the filter 
element 30 while the shoulders 81 of the fingers 80 
coact with the end cap 55 to capture the gasket 70 
axially prior to assembly of the end plate 23 and 55 
the retainer 24 in that order, the lugs 77 serving to 
center the end plate during its assembly. 



Because flow passages 76 are formed in the 
gasket 70 itself, the end cap 55 need not be 
formed with holes for allowing oil to flow from the 
chamber 39 to the adaptor 11 and thus the end 
cap may be of a relatively shallow and simple 
stamped construction and need not be deep drawn. 
Also, the single gasket 70 not only forces unfiltered 
oil from the inlet openings 27 to flow into the 
chamber 39 via the filter media 33 but also forces 
oil from the chamber 39 to flow into chamber 63 
via the filter media 52. These factors, together with 
the ability to individually cure the filter elements 30 
and 31, enable the filter cartridge 12 to be manu- 
factured at relatively low cost. 

Claims 

1. An oil filter cartridge (12) comprising a canister 
(20) having an open end and an opposite end 

(22) , an end plate (23) on the open end of said 
canister (20), inlet ports (27) in said end plate 

(23) for admitting oil into said canister (20), a 
first tubular filter (30) disposed in said canister 
(20) in radial spaced relation (38) therewith 
whereby oil in said canister (20) may flow 
radially through said filter (30) to the interior 
(39) thereof, a first end cap (35) on one end of 
said first filter (30), a sealing ring (69) disposed 
between said first end cap (35) and said end 
plate (23) for preventing direct communication 
between interior (39) of said first filter (30) and 
said inlet ports (27), a second tubular filter (31) 
telescoped into and coaxial with said first filter 
(30) and located in radially spaced relation with 
said first filter (30) whereby oil in the interior 
(39) of said first filter (30) may flow radially 
through said second filter (31) to the interior 
(63) thereof, a second end caps (55) on one 
end of said second filter (31) and isolating the 
interior (63) thereof from direct communication 
with the interior (39) of said first filter (30), a 
tubular fitting (72) extending through and seal- 
ed to said second end cap (55) and commu- 
nicating with the interior (63) of said filter (31) 
to discharge oil therefrom for flow out of said 
canister (20) while coacting with said second 
end cap (55) to isolate the interior (63) of said 
second filter (31) from direct communication 
with the interior (39) of said first filter (30), said 
oil filter cartridge (12) being characterized in 
that said sealing ring (69) and said tubular 
fitting (72) are integral with one another and 
define a single-piece gasket (70) having con- 
necting means (74) integral with said sealing 
ring (69) and said tubular fitting (72) and join- 
ing said sealing ring (69) and said tubular 
fitting (72) to one another such that said seal- 
ing ring (69) and said tubular fitting (72) are 
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concentrically disposed, said gasket (70) in- 
cluding at least one opening (76) between said 
sealing ring (69) and said tubular fitting (72) for 
permitting oil in the interior (39) of said first 
filter (30) to flow directly out of said canister 
(20). 

An oil filter cartridge (12) as claimed in claim 
1, characterized in that said connecting means 
(74) of said gasket (70) comprises three an- 
gularly spaced support legs extending between 
said sailing ring (69) and said tubular fitting 
(72). 



10 



ing axially from said rims (57, 58) and defining 
an annular cavity for receiving one end portion 
of said spring (45) such that said one end 
portion of said spring (45) is radially sand- 
wiched between said first and second filters 
(30, 31). 



3. An oil filter cartridge (12) as claimed in claim 75 
1, characterized in that said sealing ring (69) 
includes locating lugs (77) for assisting the 
positioning of said end plate (23) during as- 
sembly. 

20 

4. An oil filter cartridge (12) as claimed in anyone 
of claims 1 to 3 further including a third end 
cap (56) on a second and opposite end of said 
second filter (31), and a fourth end cap (36) on 

a second and opposite end of said first filter 25 
(30), said third end cap (56) partially overlap- 
ping said fourth end cap (36) to transfer any 
axial forces from said second filter (31) to said 
first filter (30). 



An oil filter cartridge (12) as claimed in claim 4 
further comprising a spring (45) for biasing 
said third end cap (56) against said fourth end 
cap (36). 



30 
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An oil filter cartridge (12) as claimed in claim 
4, characterized in that said third end cap (56) 
includes a warm-up orifice (85) for permitting 
oil to flow directly from said inlet ports (27) to 
the interior (63) of said second filter (31). 40 



7. An oil filter cartridge (12) as claimed in claim 
6, characterized in that said warm-up orifice 
(85) has sufficient area to permit oil to flow at a 
rate of at least 1 ,9 I per minute. 



45 



An oil filter cartridge (12) as claimed in anyone 
of claims 1 to 7, further including a spring (45) 
acting between the closed end (22) of said 
canister (20) and said third end cap (56), and 
means (57) on said third end cap (56) for 
transmitting the force of said spring (45) to 
said fourth end cap (36), said means on said 
second end cap (57) comprising a radially out- 
wardly projecting rim (57), said fourth end cap 
(36) having a radially inwardly projecting rim 
(58) overlapping the rim (57) of said third end 
cap (56), and means integral with and extend- 
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© A filter assembly for an internal combustion en- 
gine includes inner and outer coaxial filter elements 
(30, 31) disposed in a spin-on canister (20) which is 
detachably secured to a mounting adaptor (11). Oil 
from the crankcase is filtered by the outer filter 
element (30) and a substantial volume of the filtered 
oil flows to the primary lubricating circuit of the 
engine. A small percentage of. the filtered oil is 
subjected to further filtration by the inner filter ele- 
ment (31) and is returned directly to the crankcase. 
A single gasket (70) including a sealing ring (69) and 
a concentrically disposed tubular fitting (72) attached 
to the sealing ring (69) by support legs (74) is 
positioned to prevent commingling of the oil from the 
crankcase with oil filtered by the outer filter element 
(30) and to prevent the oil filtered by the outer filter 
element (30) from commingling with oil filtered by 
the inner filter element (30). In addition, the inner 
filter element is provided with a warm-up orifice (85) 
to insure oil flow regardless of the condition of the 
inner and outer filter element. 
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